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The induction of antibody responses to a var iety 
of antigens requires the cooperative part icipation 
of bot h thym us-derived (T) and bone marrow-
derived (B) lymphocytes. Such cooperative ce ll-
cell interact ions have been demonstrated in a 
variety of anima l s pecies by direct experimenta-
t ion a nd a re presumed to exist in man by many 
inferential observations (for review, see [1]). 
The prec ise mechan isms underly ing these cell -
cell in teract ions have not yet been conclus ively 
defined despite t he intensive efforts of many 
workers in this field over the past seven years. 
Nevertheless, we have learned a great deal about 
the nature of such interactions, and, in pa rt icula r, 
the fact that T ce lls exert definite regu latory in-
fluences on the responses of B lymphocyte pre-
cursors of antibody-forming ce lls with res pect to 
triggering the differentiative events following ex-
posure to a ntigen . Moreover, it is clear that T cells 
regulate the responses of other T lymphocytes as 
well. T he nature of th is regulati on spans t he spec-
t rum from suppression at one end to enhancement 
at the other [1]. 
In t his disc uss ion, I will present a series of 
representative studies that have d emonstrated t he 
ex isten ce of T -ce ll regu la t ion of res ponses of B cells 
and of other T cell s and have provided some ins ight 
on the mecha nis ms involved in such regul atory 
events. 
E ssent ia lly two ty pes of ex perimen ta l models of 
immune responses have been used to study t he 
phenomena of immunocompetent cell in teract ions. 
The first type is a " phys iologic" model system in 
t h e sense t hat it duplicates wh at presuma bl y 
occurs between isogeneic cells in t he in tact individ-
ual. The second mod el is non phys iologic in t he 
sen se that although t he regul atory events ap pea r to 
be iden t ica l to physiologic response. the mann er 
in which t he model is established in volves rela- ' 
tively altificia l conditions. The prim e exampl e of 
the latter model is the " a llogeneic effect ," t he 
phenomena in wh ich regulatory inn uences a re 
exerted by a llogeneic T cell s interacting with 
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histoincompatibl e T or B lymphocytes at t he cell 
surface his toco mpatib ility a nt igens (rev iewed in 
[1 , 2]) . 
Examples of t hese two models are schematica ll y 
illustrated in Figure 1. Inbred guinea pigs are 
immunized wi t h a ha pten-ca rrier conjugate of 
2,4-dini tropheny l (DNP)-ova lbumin (OVA). Three 
weeks later, lymph node and sp leen cells from 
syngeneic or a llogeneic guin ea-pig donors a re 
transferred intravenous ly into t he DNP- OVA-
primed rec ipients. The donors of lymphoid ce ll s 
a re e ither unprimed or prev ious ly primed to an 
wlfelated carrier antigen such as bovine gamma 
globulin (BGG). The donor ly mphoid cel l a re 
either t ransferred directly without t reatment. or 
are s ubjected to x-irradiation in vitro prior to cell 
t ra nsfer. S ix days after cell transfer, t he recipient 
guin ea pigs a re second a rily c ha ll enged with 
DNP- BGG a nd t hen bled 7 d ays later to meas ure 
the seconda ry a nt i-DNP antibody response. T he 
first four gr~ups (#1- 4) demonstrate t he resu lts 
obtained when syngene ic cells are transferred, 
while the latter four groups (#5- 8) illustrate the 
conseq uences of a llogeneic ce ll t ransfers. 
As shown here, unprimed syngeneic cells fa il to 
prov ide a coo perat ive helper T-cell effect whether 
untreated or x-irradiated (groups 1 and 3). In 
cont rast. synge neic BGG-primed cell s provide an 
exce ll ent cooperat ive effect in perm itti ng 
DNP- OVA-primed recip ients to respond to 
DNP- BGG (group 2). This helper act ivity . known 
to be a reil ecti on of T-cell function in t he BGG-
primed popul at ion . is ma in ta ined even a fter expo-
s ure of these cells to x- irrad iation (group 4) , 
indicatin g t hat li tt le or no proliferat ion is req uired 
for helper cells to fun ct ion . T he res ults obta ined 
with allogeneic cell provide a strikin g cont ras t to 
t hose obse rved with syngeneic cells . Firs t. transfer 
of a llogene ic ly mph ocytes results in a markedly 
greater helper act ivity t hat does not require t hat 
t he ce lls be specifi ca lly primed to the ca rri er, BGG 
(groups 5 a nd 6) . Moreover, this " a llogeneic effect" 
is completely a brogat.ed if the donor cells a re 
subjected to x-irradiation prior to cell tra nsfer 
(groups 7 and 8). Other studi es have shown concl u-
s ively that th is " a llogeneic effect " is a consequence 
o f a transpla ntat ion reaction between t he T lym-
phocytes of the donor populat ion and t he DNP-
pr imed B ly mphocytes of the host rec ipient (re-
viewed in [2]). Reprin t req uests to: Dr . D. H . Katz. Department or 
Pathology, Harva rd Medical Sc hool. Boston. Massachu -
setts 02115. 
After considerable a nalys is of t he info rm ation 
obtained from studi es with these two see mingly 
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diverse model systems, one fin ds t hat t he fo llowing 
remarkable pa ra llels can be drawn between them 
insofa r as t heir characteristic features : 
1. The regu lat ion by T ce lls is manifested on 
both T and B lymphocytes. 
2. The net conseq uences of such regul at ion spans 
an ent ire s pectrum of immunologic balance rang-
ing from enhancement at one .end to suppress ion at 
t he other. 
3. T he in itia l cell ular events occur at very 
defin ite surface membrane sites coded for by genes 
in t he major histocompatibili ty co mplex. 
It was the obvious importance of t his t hi rd po in t 
in t he very potent regul atory infl uence exerted by 
t he allogeneic effect, a phenomenon constituted by 
allogeneic cell s interacting at histocompat ibility 
antigens on t he cell surface, which prompted us to 
explore t he poss ibili ty t hat t hese histocompat ibil -
ity molecules were, indeed, integrally involved in 
mechanisms of physiologic ce ll - ce ll interact ions. 
To test t his poss ibi l ity, a system was devised in 
mice where in t he capacity to manifest cooperat ive 
in teractio ns was determined for mixt ures of T and 
B lymphocytes from various origins, such t hat 
known gene identit ies and/or differences existed in 
the mixtures (rev iewed in [3- 5 J). 
Stud ies of this ty pe have been performed in t he 
mann er schemat icall y ill ust rated in Figure 2. 
Starting at the top left, s pleen cells are obta ined 
from ca rrier-primed mice (in t his case , BGG) or 
normal mice of Strain A. These spleen cells are 
t ransferred in travenously in to a nonirradiated, 
unprimed recipient which is an F , hybrid between 
Strain A and Stra in B parents. Twenty-four hours 
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later, t his rec ipient, conta ining either ca rrier-
pr imed or normal Stra in A cells, is irradiated in a 
manner which abolis hes graft-versus- host reactiv-
ity bu t leaves in tact t he carri er-spec ific helper 
activity of t he origina l primed donor inoc ulum. At 
t his t ime, a second cell t rans fer is performed using 
sp leen cells from eit her St ra in A or Stra in B donors 
previous ly immunized to DNP- KLH; t hese cells 
are first treated wit h anti-O se rum plus co mpl e-
ment , a procedure wh ich eliminates T lym pho-
cytes. A secondary cha llenge is made with DNP-
BGG and the mice are bled 7 days later for mea-
surement of anti-DNP antibod ies. In t his manner, 
one can ascerta in which combination or com-
binations of donor origin T and B lymphocytes can 
or cannot cooperatively interact to give secondary 
anti-DNP responses. 
Studies of t his type have been performed in 
secondary responses to DNP- protein conjugates 
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both in vivo a nd in v itro and have s hown that 
under condi t ions in which isogeneic or syngeneic 
lymphoid cells interact together to develop hu-
moral immune responses, cells lac king certa in 
critical identit ies in histocompatibili ty genes fai l 
to successfully interact [3- 5 ]. 
Figure 3 sch ematicall y illustrates t he H -2 gene 
compl ex which is present on chromosom e 17 in the 
9th linkage group of the mouse (rev iewed in [6]). 
Note t hat 6 regions or subregions are shown, K , I, 
S, and D, with the I region divided further into 
three subregions, I-A, I-B , and I-C. A 7th region 
r ecen t ly has been defined and is named G. The G 
region is located between Sand D. One further 
poin t to emphasize is t hat t he I region is t hat area 
of t he H -2 complex where a ll kn own H-linked 
im mune response or Ir genes a re located. These 
gen es are in t imately involved in t he control of 
t h y mus- dependent immune responses of both ce ll-
mediated and humoral types (reviewed in [5]). The 
nature of Ir gene fW1ction has been a s ubject of 
increas in gly frequent debate and inqui ry. 
In Figure 4, we have compil ed a ll of t he resu lts 
fro m our studies to date which have been designed 
to loca li ze t h e gene(s) invo lved in contro ll ing 
opti m a l T - B cell interactions [3- 5 ]. S uch cell 
interactions or CI genes have been mapped within 
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t he H-2 gene complex , and more specifical ly to t he 
I-A a nd/ or I-B subregions . by utilizing mixtures of 
T and B lymp hocytes from appropri ate genet ic 
recombinant inbred stra ins of mice with known 
identiti es a nd differences at various H-2 regions 
and s ubregions. In t he middle panel t he regions 
a nd subregions of th e H-2 co mplex are shown. In 
various cell comb in at ions stud ied , t he presence of 
gene ident it ies are shown by sol id c ircl es , whereas 
gene differences are indicated by open circl es. The 
capacit ies of t he various cell combinations to 
develop a cooperative response are shown in the far 
right panel. Fifteen cell combinations are shown, 
being numbered on t he far left of the figure . T he 
capacity to obtain responses in cell com binations 1 
and 2. but not in 3 and 4, demonstrate t hat CI 
genes are , indeed, in t he H-2 complex s in ce identi-
ties and differences at H-2 determin e t he outcome 
of responses between such mixtures. Non H- 2 or 
background genes are not invo lved , as ev idenced 
by t he capac ity of ce ll co mbin ation 2 to give a 
positive response despite t he ex istence of differ-
ences in background genes . T his is furt her substan-
tiated by t he inabil ity of cell com bination 4 to 
cooperate where a ll background genes a re identi-
ca l, but differences ex ist in a ll H-2 genes . The 
pos it ive response in cell com bination 5 reflects the 
capac ity of rec iproca l mixtures of parental and F, 
hybrid T and B cell s to effect ive ly in te ract in t he 
system when convent iona l an t igens are employed. 
This is an important point s ince ce ll - cell in terac-
tions in parent-F , mixtures rul e out t he existence 
of: (1) nonspec ifi c blockin g phenomena due to 
presence of foreign a lloantigens (from t he other 
parent) on t he ce ll surface, a nd (2) nonspec ifi c 
s uppression due to an a llogeneic cell interaction. 
The data from cell combinat ions 6 through 15 in 
Figure 4 illustrate t he man ner in which CI genes 
have been mapped to t he I-A and/or I-B subregions 
by t hese studi es. Th is conclusion fo llows from t he 
fact that in a ll comb inat ions tested , effective 
cooperative in teract ions have been obtained when-
ever gene ident it ies in I-A and/or I-B ex ist, and 
conversely, T and B cell mix t ures ' t hat have 
differed in these two subregions have fai led to 
display cooperative responses. The presence or 
absence of gene ident it ies in other regions or 
combinat ions of regions of H-2, such as K, I-C, S, 
G, or D does not appea r to playa determining role. 
The noninvolvement of K-region and D-region 
genes, for example, is part icul arly well emphasized 
by the contrast in g results obta ined in cell comb i-
nat ions 11 and 15, and 6 and 12, r espectively. The 
nonin volvemen t of genes in I- C, S, a nd G can be 
deduced by results wi t h cell combinations 8, 9, 10, 
and 13. Further definition of the precise genetic 
mapping of CI genes should be forthcoming. 
It should be emphas ized again that t he I-A and 
I-B subregions where t he CI genes appear to be 
mapped by t hese studies are precisely t he subre-
gions where th e majority of a ll known im mune 
response or Ir genes have been m apped [5]. How-
ever, while t his suggests an assoc iation between Ir 
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a nd CI gen e products in ly mphocyte fun ct io n , it 
does not im ply t h at t h ese a re n ecessarily p roducts 
of' t h e sa m e gen e(sl. 
The findings t hat phys io logic T - B cell interac-
t ion s requ ire ge ne identities at H-2 o n the o n e 
h a nd , while t h e a ll ogen e ic effed whic h prov ides 
regu latory influe n ces o f a para ll e l n a ture requ ires 
H-2 ge)l e differences, in variab ly pose a con ce ptual 
paradox to the minds o f many people . Th is a ppa r-
e nt p aradox ca n be r econ c iled , however , by recog-
ni z in g that the c ri t ica l common po in t in t hese two 
interactio n s is t h e mo lec ul a r even ts occ urrin g at 
the CI s ite o n t h e B cell res ul t in g in a st imulus for 
fur t h er diffe rentiat ion. One oth e r po in t to e mpha-
s ize is t hat a lthough t hese even ts m ay req uire ce ll 
surface m em bra n e- membrane con tact, it is a lso 
clear t h at s u c h in te ract io ns m ay occ ur v ia m o le-
c ules released from the T cell , a nd t h ese m o lec ul es 
h ave g iven us a n easy mo lec ul ar ha ndle to study, 
as will be descr ibed b elow. 
These findin gs le d us to hy poth es ize, therefore , 
t h at in teractions between T a nd B ly m p hocytes in 
immune responses occurred at s ites o n t h e s urface 
m emb ran es of t h e respect ive ce lls whic h were s ites 
cod ed for by gen es in t h e m ajor his tocompat ibility 
gene complex [3- 5 ). 
EVIDENCE FOR THE EXISTENCE OF BIOLOG ICALLY 
ACTIVE T·CELL FACTORS INVOLVED IN REGULATION 
OF IMM UNE RESPONSES 
A major e ffo r t in studies on the m echanis m of 
T - B ce ll interactions has bee n focused on the 
iden t ifi cation and cha racteri zation of various bio-
logica lly active substan ces capab le of influenc ing 
lymphocyte function in a ntibody respon ses to dif-
feren t a ntige ns. The demonstrat ion by Dutton et a l 
[7) that s upernatan ts obta in ed from s ho rt-term 
c ultures o f histo incompa tibl e m o use s pleen cells 
conta ined a non -anti gen -s pecific biolog ically ac-
t iv e m ediator ca p a bl e of m a rkedly a ffectin g in 
v it ro ant ibody respon ses to thymus-d e pend ent a n-
t igens ' provided ev idence for t h e ex is tence o f s uc h a 
possible m ed iator. S ubseq uently, a number of 
diffe rent factors which a p pear to h ave biologic 
activ ity h ave been described by various invest iga-
tors. 
Since a compre he ns ive rev iew of a ll o f t h ese 
factors is b eyond t h e sco pe o f t his presentation , I 
w ill confin e t h e presen t discussion to consid erat ion 
of those fac tor s which have been found to ha ve 
certain distinct ive phys icoch emical and immuno-
logic proper t ies in co mmon with o ne another and , 
most importa ntly , with oth er mol ec ul es known to 
b e products of gen es in the major hi stocom p a tibil-
ity complex. As s h own in Table I , m a jor properti es 
shared in com mon by t h ese factors are t h e ir 
mo lec ular s ize (around 40 ,000 to 50 ,000 d a ltons) , 
their failur e to react with anti-imm un oglob ulin 
reagents, and the presence on them of determi-
nants of gen e products of the major histocompati-
bility complex . Certain of t h ese factors h a ve been 
s hown to be a ntigen specific , o thers no ns pec ific, 
and to be endowed with eith er helper or s uppressor 
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activi ty d e p endin g o n t h e expe rimenta l conditions 
employed. 
I will now r ev iew observ a l ions from o ur own 
laboratory on t h e bio logic, biochemical, a nd im -
munologic properties o f s uc h an active m o iety 
produced in s upe rn atants of short -term in v itro 
react io ns between T ce lls spec ifica lly activated to 
fo re ign a lloa nti gens a nd th e co rrespo nd in g target 
cell popu lat io n [8,9 j . W e h ave te rmed t h e factor 
that we have been study in g "all ogenei c e ffect 
factor " or AEF s ince its bio log ic act io n o n in v itro 
a ntibody responses ap pea rs to b e identi ca l to t h e in 
v ivo phe no m enon known as the a llogen eic e ffect. 
The AEF preparations that I wi ll fo c us on h ere 
h ave b een pre p a red by culturin g DBA/2 (H-;!d) T 
cells (which h a d b een act ivated for 6 d ays aga inst 
(C3H x DBA/2)Fl (H_2k / d ) target ly mphocytes) in 
irra diated DBA/2 host s for 24 hI' with irra di ated 
(C3H x DBA/2)F, target sp leen cells. 
The biologic a nd phys icoc he mica l propert ies of 
AEF are summ a ri zed in Table II. The pr inc ipal 
TABLE 1. Common physicochemical and 
immunochemical propertie8 of biologically actiue T cell 
factors bearing histocompatibility determinants 
1. Molecular size: 40,000- 60,000 da ltons 
II . They bear determinants of the major histocompati_ 
bi li ty (H-2) complex-more spec ifi ca lly J region_ 
assoc iated (l a) ant igens 
111. They do not bear immunoglobu lin determinants 
IV. Antigen spec ificity 
A. Specific- absorbed by a ntigen immunoadsorbent 
B. Nonspecific 
TABLE II. Properties of allogeneic effect factor (AEF ) 
1. Biologic Properties-Enhancing 
A. B lymphocytes 
B. T lym phocytes 
II . P hys icochem ical Properties 
A. Mol ecular s ize : 35,000- 50,000 da ltons 
B. Heat- labile (56°C, 1 hour) 
C. T wo components associated non-cova lently (dis-
sociative chromatography a nd polyacrylam ide 
gel electrophoresis) 
1. Heavy component: 42,000- 45,000 da ltons 
2. Light component: 12,000 da ltons 
D. AEF is a glycoprotein 
1. Adsorbed by Con A-Sepharose 
Ill. Immunologic and lmmunochemi ca l Properties 
A. Fa ils to react or cross-reac t with anti-immuno-
globulin reagents 
B. Biologic fun ction is not antigen specifi c 
C. Adsorbed by isogeneic cells 
D. Conta ins determinants coded for by H -2 genes 
1. Adsorbed by anti-H-2" K-end antisera, but not \ 
by anti-H" D-end antisera 
2. Adsorbed by anti-lad antisera 
E. Adsorbed by a ntisera directed against a murine 
{J2 mi croglobulin- like entity 
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b iologic act ivity of AEF that has been studied in 
depth is t he capac ity of this material to function-
a ll y replace t he requirement for helper T ce ll s in in 
vitro a ntibody responses. Recent stud ies have also 
s h own t hat AEF can exert biologically enhancing 
effects o n T-cell funct ions as well. 
Th e ex periments performed t hus far on t he 
physicochemical features of AEF in dicate , as 
s h own in Table II, the following: 
1. Utili zin g Sephadex gel chromatography, the 
molecular size of AEF has been est imated to be in 
the range of 35,000 to 50,000 daltons . 
2. AEF is t ryspin sensitive a nd heat lab ile indi -
cat ing t hat it cons ists of protein who e tert iary 
st ructure is essent ial to biologic activ ity. 
3. Dissociative chromatography in 6 M guani-
dine- H Cl and dissoc iative SDS- polyacry lamide 
electrophoresis have demonstrated t hat AEF con-
s ists of two com ponents assoc ia ted non-covalent ly 
w hich differ in molecular s ize- a heavy component 
w ith a molec ular weight of 42,000 to 45 ,000 and a 
light component of aro und 12,000 daltons. Biologic 
activi ty of AEF req uires t he s imul ta neous presence 
of both components in t he cul ture . T hus , t he 
correspondin g biologic activit ies of t he fractions 
obtain ed by dissoc iative chromatograp hy were 
tested after remova l of guanidine HCl by d ia lys is. 
T he resul ts of s uch analys is s howed that neit her 
the heavy-molecul ar-we ight fract ion nor the light-
molecular-weight fract ion alone was capable of 
exert in g a reconstituting effect on the response of 
anti-O serum -treated spleen ce ll s. In strikin g con-
trast, however, a mixture of t he two fract ions 
exerted a marked reconstituting activity on t he 
response of s uch cells which was a lmost 50% 
greater t han t hat obta ined with the unfract ionated 
AEF. This findin g strongly indicates, t herefo re, 
t hat t he act ive moiety of AEF consists of two 
components-one heavy a nd one light-which are 
assoc iated non-covalently . It has not, however. 
been formally proven that such linkage is a neces-
sity for exert ion of biologic activ ity. 
4. Quite recently, we have s hown that AEF 
cons ists o f glycoprotein. Th is conclus ion fo llows 
fro m studi es demonstrating t hat AEF is a bsorbed 
by a lectin a ffini ty-b inding matrix cons ist ing of 
concanavalin A- Sepha rose. T he absorbed mate ri a l 
can be elu ted in biologically act ive form by com-
peting sugars . Moreover, we have successfully 
obtained biologically active AEF labe led inter- ' 
nally with high-spec ific-act ivity hexosea mines . 
Thus far , we have ana lyzed the immunologic 
propert ies of AEF by various immunochem ical a nd 
functiona l techniq ues as shown in Table II. Immu-
nochem ica l ana lys is has shown t hat AEF purified 
on Sephadex G-lOO does not react or cross- react 
w it h a ny heterologous antisera d irected aga ins t 
immunoglobulin determinan ts. In our ini tia l stud -
ies on t he act ivity of AEF, we fo und t hat a lt hough 
it did not manifest any spec ificity for antigens 
against which t he in vitro a nt ibody responses were 
directed, AEF did exhi b it some s train-s pecifi c 
properties s uggest ing a re lat ions hip to a ntigens 01' 
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gen e products coded in the major histocompatibil-
ity gene complex [8]. Moreover, the activity of 
AEF can be absorbed by isogeneic ly mphoid cells . 
These observat ions prompted us to explore the 
relationship of AEF to histocompatib ili ty a ntigens 
by functiona l a na lys is. Th us, expe riments were 
des igned to determine whether immunoadsorbents 
prepared with a nt isera reactive with H -2 determi-
nants would specifically remove the biologically 
active moiety of AEF. In the first exper iments. we 
found that a ntisera directed against either t he 
entire H- ;tJ hap lotype or the K-end of the H-;tJ 
haploty pe would indeed remove the activ ity of 
AEF derived from DBA/2 T cells; in cont rast, 
ant isera directed aga inst specificiti es coded by 
genes in t he D-end of H-;tJ failed to absorb AEF 
activ ity. In view of our observat ions on genetic 
restrict ions of T -B cell interactions demonstrat ing 
the invo lvement of I region genes in t he contro l of 
such in teractions, we sought to determin e whether 
antisera directed aga inst I region-assoc iated (la) 
antigens wou ld react with AEF. Our origin al exper-
im en t demonstrated t hat the act ive enhancin g 
factor(s) in AEF can be removed by an immunoad-
sorbent prepa red with a n a nti-Ia ant iserum [9] 
proving t hat , indeed, the biologically active moie-
ties respons ibl e for T-B cell in teract ions are proba-
bly products of genes in t he I region of t he H-2 gene 
compl ex. 
T he iden tificat ion of a sma ll-molecul a r-we ight 
component that is present in AEF and appa rently 
req uired for fu ll ex pression of biologic ac tivity 
prompted us to determine t he relat ionship of t his 
component to .6,- microglobulin. The discovery of 
the associa tion of .6,-m icroglobulin with histo-
compatibility molecu les in severa l species a nd 
t he demonst rat ion of remarkable homology of its 
am ino acid sequence with t he constant homology 
regions of immunoglob ulins have ra ised ' ihtriguing 
questions concernin g the s ignificance and functio n 
of this small protein . In prelimin a ry experiments 
performed in collaborat ion with Dr. Howard Grey, 
we have tested t he ca pac ity of ant isera d irected 
aga inst a mouse .6,- microglobulin -li ke co mponent 
to specifica lly adso rb t he biologica lly act ive com-
ponent of AEF. The res ul ts of t hese experiments 
indicate, indeed, that the act ivi ty of AEF can be 
removed on such immunoadsorbents. We are re-
serving conclusions on t hese data . however, until 
ev idence is obtained t hat will estab lish that the 
murine cell surface product with which these 
antisera have been prepared is . in fact, t he homo-
logue of .6,-microglobulin . If such is the case, then 
our res ul ts would indicate that a component in 
AEF is (or is h igh ly cross -reactive with) .6,-micro-
globulin. Whether t he pec ific it ies removed by 
t hese latter antisera a re present on t he h eav~l ­
molecul a r-weight or I ight -molecu lar -weight com-
ponents of AEF (or both) is present ly being deter-
mined. 
In addition to AEF. there a re two other factors 
which I would brin g to your attention bri efl y that 
fall in to t he category of molecules described above 
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TABLE III. Functional properties of biologically active T -cell fa ctors bearin{{ histocompatibility determinants 
Investigators Factor Antigen 
specificity 
Tada and colleagues KLH , BGG Yes 
Taussig, Mozes, Munro (T, G)-A- -L Yes 
Arm erding and Katz AEF Nonspecifi c 
(Tab. I) . These factors d iffer from AEF in that 
their functiona l effects are antigen s pecific as 
ev idenced by t he ir s pec ific a dsorption onto an t i-
gen-coated immunoadsorbent columns. As s um-
marized in Table III, these factors are : (1) the 
suppressive fa ctor described by Tada a nd col-
leagues specific for either KLH or BGG [10], and 
(2) t he enhancing factor of Taussig and Munro 
which is specific for (T, G)-A- -L [11] . 
I only want to point out that a ll t hree of the 
types of factors described in Table III, although 
clearly distinguishable from one another by severa l 
cri teria, a lso are rem a rka bly s imilar in m a ny 
res pects. I believe t hat these observations h ave 
demonstra ted t he ex istence of a class of molecules 
produced by anti gen -activated T cells whi ch exert 
biologic activity in the regulation of immune 
responses . . These molecules are in some cases 
antigen s pecific a nd in other cases nonspec ific , 
but , nevert h eless, sha re remarkable s imilar ity in 
terms of molec ul ar s ize. The presence on th e m o f 
determina n ts coded for by genes in the major 
hi stocompatibility complex a nd the ir lack of iden-
tifiable immunoglobulin in nat ure clearly points to 
a new distin ct class of molec ul es , capable of 
performing receptor functions, m ost likely on T 
cells. As summar ized in Tabl e III , t he fun ctiona l 
effects of t hese molecul es are either s uppress ive or 
enhancing dependin g on t he m anner in which they 
are induced, and t hey are capable of act ing on T 
ly mphocytes and on B ly mphocytes in various 
c ircumstances. What is not yet kn own is whether 
there are dist inct molec ul es for each type of target 
cell a nd for different biologic fun ctions. 
As fo r the ex istence of mol ec ules with dist inct ive 
biologic and immunoc hemical propert ies-that is, 
some be in g s pec ific, others nonspec ifi c, some being 
suppressive, others- enhancing-while this may 
indicate t he ex isten ce of differen t molec ul es, it is 
a lso co nceivable to reconc il e t hese apparent differ-
ences on the bas is of a loosely anchored, non -
covalently bound receptor enti ty a nd the differen t 
target cells acted upon by s uch molecules. 
In conclus ion, t he cumula tive evidence obtai ned 
in many laboratories over t he years has left l ittle 
doubt that the regulatory role ofT ce ll s in immune 
res ponses is one of the control of differenti at ion 
even ts in other ly mphocytes of both T a nd B 
classes. The observations pre en ted here prov ide 
strong ev.idence t hat t he molec ules in volved in this 
diffe rentiat ion process a re gene products of the 
major histocompatibility complex which a ppear to 
be phenoty pica lly interrelated on the s urface me m-
bra nes of such cells. Moreover, the broad implica-
Functional Target ce ll (s) of ne t ion 
effect 
Suppressive Req uires presence ofT ce lls 
Enhancing Bone marrow (precursor B cells, 
precursor T ce lls, or both) 
Enhancing B cells and T cells 
t ion of t his concept is t hat control of cell di!ferenti-
ation processes may be a major function of 
histocompatibility mol ec ules even in ce ll syste ms 
beyond the sco pe of t h e ly mphoid system. 
I am deeply gratefu l to a ll of my coll eagues wh o 
participated in the studi es performed in our laboratory. I 
thank Miss Deborah Maher for secreta ri al ass istance in 
preparation of the manuscript. 
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